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Volume 54, Number 1 Forbes and Ricco 267totally endovascular repair of TAAAs.3 In this large study,
over 700 patients were treated with endovascular patients
being older, having more extensive comorbidities, and
more likely to have had previous aortic repairs. Despite this,
mortality at 30 days (5.7% endovascular and 8.3% open)
and 1 year (15.6% endovascular and 15.9% open) was
comparable. A statistically insignificant trend toward more
frequent spinal cord complications was observed in the
open repair group with extent of repair being an indepen-
dent predictor of spinal cord complications after multivar-
iate analysis.
Reports such as these, from centers such as the Cleve-
land Clinic, are certainly promising, but it continues to be
premature to recommend a totally endovascular approach
as the preferred method of repair for all type IV thoracoab-
dominal aneurysms. Generalizability of these results be-
yond a relatively small number of international centers
remains a concern, and is hindered by cost, interventional
skill development, and regulatory issues in certain parts of
the world. This question of generalizability of an endovas-
cular approach is at least as relevant as those similar con-
cerns regarding open repair. Although advances have been
made in the development of a standardized stent graft10
this approach continues to require customized stent grafts
too frequently to permit wider spread adoption and utili-
zation in a timely fashion.
Several anatomic issues require further elucidation before
wider adoption of a totally endovascular approach. Specific
hurdles include tortuous thoracic aortas which can inhibit
accurate endograft delivery and deployment, and small visceral
and renal arteries which can limit long-term patency of cov-
ered stents. Additionally, although the vast majority of type IV
thoracoabdominal aneurysms are degenerative in nature, a
certain proportion are of other etiologies that offer unique
challenges and limitations for an endovascular approach. In
the report from Houston, 8.8% of patients with type IV-
TAAAs had a documented connective tissue disorder or Mar-
fan syndrome while 8% had a chronic dissection.5 These
etiologies can be challenging, regardless of method of repair,
but have unique implications for endovascular repair, includ-
ing uncertain longer-term outcomes.
Much work has been done in the development of an
endovascular approach, but much more is needed before
recommending this repair as the preferred option for type
IV thoracoabdominal aneurysms. In our practice, open
repair remains the preferred option for type IV-TAAAs,
with a totally endovascular approach reserved with those
aneurysms (type IV-TAAs) due to several limitations, including poor-risk
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inatomically appropriate, and physiologically higher-risk
atients with moderate sized aneurysms who can tolerate
he time required for customized graft planning and man-
facturing.
ONCLUSION
When restricting the discussion to type IV-TAAAs, the
hoices are clear. In the vast majority of patients, deemed
andidates for repair, open repair remains the preferred
ption. Hybrid repairs have limited applicability and should
e reserved for specific anatomic patterns, usually involving
edo aortic surgery and more urgent presentations. Al-
hough promising, wider adoption of a totally endovascular
pproach for type IV-TAAAs is not currently appropriate
nd this technology should be reserved for those physio-
ogically higher-risk patients at centers with sufficient expe-
ience.
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Thomas L. Forbes, MD, and Jean-Baptiste Ricco, MD, PhD, London, Ontario, Canada; and Poitiers,
France
Numerous comparisons have been conducted between open repair
(OR) and endovascular repair (ER) of aortic aneurysm, including ran-
domized controlled trials involving infrarenal aortic aneurysms. But no
such randomized controlled trial exists for type IV thoracoabdominalatients that are not eligible for randomization, the need for a large
umber of patients and surgeons with a high level of endovascular skills
equired for branched endovascular stent grafts.
Consequently, the authors have to rely on uncontrolled clin-
cal series comparing these different techniques (ie, conventional
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July 2011268 Forbes and RiccoOR, ER, and hybrid techniques) for patients with variable risk
factors.
In this debate limited to type IV-TAA, Haulon et al reported
outstanding results in a large series of 231 patients treated by a
fenestrated stent graft with no intraoperative mortality, 2.6% of
mortality at 30 days, 1% of spinal cord ischemia (SCI), and no
aneurysm rupture at 2 years with the use of 44 secondary proce-
dures, but generalization of these excellent results will be difficult
to obtain.
Interestingly enough, coming from the same institution,
Greenberg et al1 reported the results of a consecutive cohort of
patients with thoracic and thoracoabdominal aneurysms treated
electively with ER or OR. In this large comparative series, the
subset of patients with type IV-TAA demonstrated comparable
incidences of 30-day mortality (4% and 6% for ER and OR,
respectively) and of SCI (3% and 2% for ER and OR, respectively).
However, OR was offered more often to healthier patients. On the
basis of this series, it is clear that ER of type IV-TAA is feasible and
produces results similar to OR even in more frail patients.
Considering OR, adjunctive measures such as distal aortic
perfusion, cerebrospinal fluid drainage, and intercostal artery at-
tachment have also helped to reduce the 30-day mortality, SCI and
renal failure rates to 3.4%, 1.4%, and 5.4%, respectively, with a
durable procedure and very low rates of aneurysm-related compli-
cations in the long-term follow-up.2 However, as for ER, the
ability to disseminate this conventional surgical technique is the
subject of controversies. A review of the nationwide inpatient
sample database showed that perioperative mortality for TAA was
22.3%3 and around 19% in a California state-wide study4 empha-
sizing the need for centralization of these patients in high volume
centers.
In this arena, visceral hybrid technique combining extra-
anatomic debranching and simple aortic aneurysm exclusion by a
stent graft, was designed to avoid some of the difficulties seen with
OR and ER of type IV-TAA.5 The hybrid technique has been
adopted by some centers despite a 30-day mortality rate of 10.7%6
and unproven durability. Very little data specific to this approach
for type IV-TAA have been published. Such procedures could be
used in rare cases when both conventional OR and ER are contra-ndicated, in acute situations with manufacturing delays, or for
unding considerations that could limit the use of branched stent
rafts.
We have no level 1 evidence to conclude this debate, but in fit
atients, ER and conventional OR demonstrate similar incidences
f paraplegia and 30-day mortality with less reoperation and dura-
ility in favor of OR. But ER with branched stent grafts incorpo-
ating axial branches or helical branches has been used with early
nd midterm satisfactory results in frail patients. However, dura-
ility of such branched stent grafts remains to be known with
oncerns about the strength of modular joints and the potential to
evelop dilatation at the proximal and distal sealing aortic seg-
ents.
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